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. This study involved the use of interspersed questions 
as an instructional procedure to aid nang of in reading 
efficiency. Subjects, 86 college studeiats enrolled in an 
undergyaduats course in methods for teaching secondary reading, 
practi¢ed (five times) reading nonfiction narrative selections, 
trying to increase their reading speed. fhe control group read each 
selection entirely and answered all ten questions, while the 
experigental group read half of each selection and answered only five 
questions. Results showed greater gains in reading efficiency by the 
experisental group. (JM) 3 
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The Effect of Interspersed Questions on 
Development of Reading Efficiency — N 
Rationale | 


Many studies have been conducted on conditions which 
facilitate comprehension in reading and learning from text. 
A review of research by Anderson and Biddle(1975) shows that 
a major interest has been in the effects of two conditions: 
the type and positioning of questions. Among those studies, 
those by Rothkopf(1965), Frase(1968), and frase, Patrick, and 
Schumer (1970) are of particular interest to the research re- 
ported here because they investigated the effects of interspersed 
questions, more specifically, of different degrees of proximity 
of questions to the materiai which the questions covered. The 
results of these studies indicated that the closer in proximity 
“the questions were to the material, the better the performance. 

An important point not noted by Anderson and Biddle is 
this: manipulation of the proximity of questions also fnvelvew 
manipulation of the length of material to be read and the 
number of questions answered at one time. For example, in the 
Frase study(1968), one group read material one paragraph at a 
time and answered one question after each paragraph. Another 


group read two paragraphs at a time and answered two questions. 


’ Rickards(1975), ina discussion’ of the Anderson and 


Biddle review, noted that most of rthei/studies” involved 
N . 


"questions requiring literal recal] of specific facts(p. 602)." 
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In his study, Rickards was concerned with, what he termed, 
"meaningful isauntay as defined by Augube] (1968), or what 
might be called comprehension beyond the literal level, In 
addition, Rickards used interspersed statements rather than 
questions. His study demonstrated the effectiveness of inter- 
spersed advanced organizers, or superordinate prestatements, in 
feotiitating veoall of related concepts, relatad facts, and un- 
related concepts. a 

A more recent study (Kuehls, 1976) found that students with 
average and below average achievement in mathematics performed 
better (with significant differences) on a test after reading 
material with interspersed questions than did a group who read a 
regular text. There were no significant differences, though, 
between groups with high ‘achievement who were exposed to 
interspersed questions and regular text. 

This study involved a use of interspersed questions 
not previously investigated: as an instructional procedure 
to aid improvement in reading efficiency. Improvement in 
reading efficiency is commonly measured as an increase in 
rate with maintenance of a sufficient level of comprehension 
(75 to 80 percent). Though procedures and materials may 
differ from one course to another, it appears that instruc- 
tion in reading efficiency, essentially, requires a student 


to force himself to practice reading at increasingly 
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higher rates until the student can read at a high rate 
while performing successfully on a comprehenaion test and 
feeling comfortable at that rate, 


This investigator-surmisad that a procedure based 


on the idea of interspersed questions would serve to compensate 


for the emphasis on rated. With comprehension made easier, 
(1) etudente would have less difficulty in maintaining a 
sufficient level of comprehension while pushing their rate, 
and (2) as a result, students would achieve greater gains 
in reading efficiency than students who.did not use the 
procedure. 


The Study ee 
( 
Subjects. Subjects were 86 college students 


enrolled in four sections of an indergraduats course 4in 
methods for teaching secondary reading. The first part of 
the course covered developmental reading gind study skills. 
As one part of their work,, students practiced exercises 
that had been found, eff :ctive in increasing# reading 
efficiency. (Wilhelm & Wolter, 1974). 

Materials. The prose selections, from Reading 
Improvement Program (St. Louis: Perceptual Development 
Laboratories, 1956), are typical of those found in reading 
kits or programs. Selections were complete in themselves 


with length képt constant (in this case 2000 words). 


oro 


Readability, a9 measured by the Pleuch Formula (Plench, 


1949), was controlled. Gelectlons were nonfiction narra- 
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Selections were followed, by a comprehension test 


tives. Content of the uglections varied. 


ten multiple-choles questions. Lach pet of questions 
had two calling fintaceail of a main jdfa and one, for 
recall of a rolationship; two calling ee a inference; 
and the rest, recall of detalles. | 


Procedures, Exéept for the placement of questions, 
i 
procedures were the same for all subjects, Subjects, took 


r pre-test in which they were asked to read at A comfortable 
rate. The inatructor recorded on the board the time in 
minutes and intervals of ten seconds, as it passed. When 
etudents finished reading, they noted the amount of time ‘ 
they had taken to read the selection, Using a rate-time 
conversion bible proviled it the material,” they determined 
their rut? Caverage nimber of words per menue They 
answered the test questions ly hot ing the letter of the 
correct answer, then checked their’ anawers with a key 
provided in the material. 

Rate and comprehension were recorded on a double 
graph. In subsequent practices, students get, for tacm- 
selves, a specific objective for an increase in rate bie hes 
an increase in 40 to 50 words faster in average number of ’ 
words per minute). %n the second practice, students 
simply pushed their rate. On other oxerqieus, students . 


were paced; that ir, the instructor called out the passing 
1 ‘ ’ 
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time in minutes and half minutes. Students were told to 
‘increase their rate as: long ae comprehension waa’ 80 per- 
cent or higher. IF comprehension dropped below 80 percent, 
they were. told to stay at their highest rate on the next , 
practice, Students practiced five times. | 
é The control group, 40 students, read the entire 
selection (2090 worda) and then answered all ten questions. 
‘The experimental group, 46 students, read one-half a + 
selection each exereisea and answered five questions. As 
a result, for the experimental group, (1) the ‘ena of 
material per exercise was 50 percent shorter, (2) there 
were half as many cuestions per practice, and (3) five of 
each set of questions were in closer proximity to the 
: answers than was the case with the control group's exercices, 
For the control group, percent of jai was 


computed by scoring ten points for «deh question answered 
correctly; for the experimental group, 20 avintin see 
| question. 
Hypothesis. Subjects practicing with interspersed 
questions will make greater yains in reading efficiency 


- 
than\those in the control group. 
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Analysis of Data 
To provide data, the performance of cach, subject 
on the first and last trials was "scored" by multiplying 
’ the rate (average number of words per minute) by the 
percent of comprehension, It has been common’ practice in. 


reading improvement programs to measure reading efficiency 
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or "rate of comprehension” by a multiple of rate and i 
comprehension rather than by two separate measures 
(Miller, 1970). Mean scores and a t-test for difference 


between two independent means were computed. 


Results 7s 

Group scores on the first trial were compared to 
determine whether or not significant differences wer’ 
present before instruction. There were no significant 
differences. For the control group, ‘the mean score was 
287.80 (5.D.264.8); for the experimental group, 303.11 
(S.D.169,5),; with t=.$4 and p< .50. Table 1 presents 
the data. | 

A comparison of ae, groups’ scures on the last trial 
showed significant cifferences. For the control group, the 
mean score was 369.58.(S.D.224.9); for the experimental, 
490.41 (5.D.2140.4), with t25.36 and p<€.001. Table 1 


presents the data. 


Table 1 about here 


Limitations 
In interpreting results, five limitations shdyld be 
i 


considefed: ’ 
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(1) Subjects were enrolled in an education course 
rathe? than an actual reading improvement course, ' They did 


the exercise as a means to learn methods for teaching 
~ ‘ * e 
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than to improve their own reading skills. - 
(2) Subjects used special procedures and materials 

d to facilitate improvertent in. reading efficiency. 

(3) No attempt wa made to assess the "transfer" 
procedures or practice to other reading performances. 
(4) Subjects exhibited .no reading problems (as 

ed By rate and comprehension scores). 

(5) No attempt was madé to compare effects of some 
variables involved in the procedure; e.g. the point 
or questions, the more immediate knowledge of results, 
sible effect of answering, the first five questions 

thew king answers on sudcess in ae next five 


econd half of the article. 
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he results of ¢he study lend further cupport to the 
eness of interspersed questions in facilitating 


phension, There is consideratle support for the 


tdtiveness of interspersed questions in promoting 
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; Experimental 
rt N ‘es 66 
Mean S.D. 
. 303.11 169.5 
490,4) 149.4 
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Table 1 
Control 
{ , N = KO 
Mean S.D. 
267.89 © 64.8 
369.58» 24.9 
oS 
10 
ch 


a 


» 


\! 


Rothkopf, Ernst Z. Some theoretical and experimental approaches ° 


REFERENCES 


- Anderson, Ri®hard C., & Biddle, W. Barry. On asking people ; 


. questions about what they’ are reading. In Gordon H. Bower ~ 


_~ Ed.) Psychology of Jearming_and motivation Vol, 9.. New 
York: Academic Press, ° - 


es 


Ausubel, David P. Educational psychology: A-cognitive view. 
New York: Holt, Rinehart ana Winston, 1965, 


4 


Flesch, Rudolf. The art of readable writing. New York: ~ 

He Harper & Row, 1949. ‘ oe 

Frase, Lawrence T.- Effect of question location,’ pacing and 
mode upon retention of prose material. dJdéurnal of Educa- 


tional Psychology, mae y 59, 244-249, ; ’ 


Frase, Lawrence T., Patrick, E., 6 Schumer, H. Effect of 
question position and frequency upon learning from text 


under different levels of incentive. Journal offducational 


Psychology, 1970, 61, 52-56. 


Kuehls, Ernest A. Effeot of interspersed questions on learning . 
from mathematical text.. Journal of Research in Mathematics 
Education, 7, May, 1976, I73-I75~ - " 


. 


Miller, Lyle. Increasing reading efficiency. 4rd ed. New York: 
Holt, Rinehart and Wineton, T3970. 


Reading and Learning Skills Center, The University of Michigan, 
Annual Reports, for 1972-73, 1973-74, 1974-75, Ann Arbor: 
‘’, Unpublished reports. : ves e 


« Rickards, John P.. Processing effects of advance organizers. - 


» 


nterspersed in. text. Reading Research Quarterly, 11, 
‘ /A378-1876, §99-622, ; 


s 


to problems in written instruetfon. “ In John D. Krumboltz 
(Ed.) Learning dnd the educational sprocess. Chicago; Rand 
McNally, 1965. _ 


Wilhelm, Rowena and Wolter, Daniel. Itproving reading rate 
and comprehension. Ann Arbor: : The Instructional Systems 
Development ‘Center, The University of Michigan, 19754. 


” 


